AGE-RAGE and AGE Cross-link interaction: important players in the pathogenesis of diabetic kidney disease.
At present, diabetic kidney disease affects about 15 - 25% of all type 1 diabetic patients and 20 - 40% of all patients with type 2 diabetes. The mechanisms underlying the development of diabetic kidney disease are extremely complex and not yet fully understood. Among the many potential pathogenic mechanisms responsible for the progression in diabetic kidney disease, the involvement of metabolic factors beyond blood glucose (such as advanced glycation end products (AGEs)) has been suggested. This review will present the emerging evidence in support of a significant role of AGE formation in the development of diabetic kidney disease. AGEs mediate their effects through two main pathways - through a receptor-independent AGE cross-link formation pathway and through a receptor-dependent pathway where AGEs bind to specific cell surface associated receptors, the receptor for AGE (RAGE) being the most well-characterised so far. First, we will describe the AGE-RAGE system, including its localisation in the normal kidney, and then move on to discuss in vitro and in vivo studies (that is, experimental and clinical data) in support of a pathogenic role of AGE-RAGE and AGE cross-link interaction in the development of diabetic kidney disease. Finally, the effects of known and potential inhibitors of AGE-RAGE and AGE cross-link systems in diabetic kidney disease will be examined.